A simulation of the effects of temperature on hippocampal neurons.
We have developed a model to predict the effects of temperature on the electrical activity of a hippocampal pyramidal cell. Four populations of membrane channels in the pyramidal cell were simulated. Equations for current through these ion channels are similar to those first developed by Hodgkin and Huxley for Na+ and K+ channels in the squid axon and more recently extended by Traub to include not only these channel types but, in addition, Ca2+ and Ca2+ mediated K+ channels in hippocampal cells. Voltage- and/or concentration-dependent rate functions are used to describe the kinetic behavior of each population of channels. A temperature-dependent term is included for each rate function to simulate the effect of changing temperature on neural activity. Model simulations correspond to experimental data over a range of temperature from 40 degrees C to 35 degrees C.